Hypothalamic and limbic expression of CRF and vasopressin during lactation: implications for the control of ACTH secretion and stress hyporesponsiveness.
Lactation is associated with physiological and behavioral changes that optimize conditions for development of the offspring. Although neuroendocrine and emotional stress responses are blunted, the central mechanisms involved are unclear. In addition to a reduction in stimulatory noradrenergic inputs to paraventricular nucleus (PVN) neurons, we demonstrate that lactation induces: (1) unique phenotypic changes in neuropeptide expression by hypothalamic PVN neurons (reduced expression of corticotropin-releasing factor (CRF) mRNA and increased expression of vasopressin mRNA in parvocellular PVN neurons); and (2) changes in pituitary sensitivity to CRF (reduced) and vasopressin (increased) as a consequence of differential CRF/vasopressin secretion into the hypophysial portal blood. Neurons in the bed nucleus of the stria terminalis (BNST) and the central amygdala (CeA) that are implicated in the control of the hypothalamopituitary-adrenal axis also display changes in lactation: expression of CRF mRNA in the CeA is reduced, consistent with the diminished responsiveness to acoustic startle observed in nursing mothers. In contrast, expression of CRF mRNA is increased in the dorsolateral portion of the BNST, probably because of the tonic increases in endogenous glucocorticoid production during this period. Using immuno-targeted lesions of CRF or vasopressin in the PVN of virgin females, we have shown that CRF neurons of the PVN send inhibitory projections to the dorsolateral portion of the BNST and stimulatory inputs to CRF neurons in the CeA. Thus, it is possible that lactation-induced changes in the activity of parvocellular PVN neurons might also modulate the expression of neuropeptides and neurotransmitters in the BNST and the amygdala.